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2. 
l. CLOVER SCORCH (Jointly with Dro CoMQ Francis) 
Seven hundred and twenty clover varieties, cultivars and crossbreds were 
screened in the field for tolerance to clover scorche 
The varieties and cultivars totalled 225 and comprised twenty promising 
ones from earlier tests, mainly from Spain and Greece; two from Western 
Australia; 190 from Turkey 9 and thirteen control varieties (Table 1), 
representing a range of susceptibilities and including most of the parents 
of the 495 crossbreds in the experiment. 
The disease was very slow to develop in 1978 9 however 9 by late September 
many of the most susceptible varieties had completely collapsed following 
repeated inoculations in August and September$ The controls were the 
only replicated treatments and the agreement in disease intensity ratings 
between replications was very good (Table 1). 
Those clovers that reacted least to exposure to the disease fungus are 
shown in Table 2s) Most of the promising ones from earlier tests that were 
retested in 1978 again gave low ratings, although a Yanninicum from Greece 
(39371YB B) and a Trifolium pauciflorum from Turkey (70043) gave 
surprisingly high ratings. 
The Turkish clovers were generally very susceptible; 158 of the 190 gave 
ratings of seven and highere However 9 15 gave very low ratings and will 
be retested next year. Most of the Turkish collection were T. brachycalycinum, 
and some of the least affected clovers in the trial were in this species; 
they may well prove agronomically useful in subsequent tests, particularly 
since some are quite early relative to Clare. Of the Turkish collection 
twelve per cent (3 of 25) of the T. subterraneum varieties and 15 per cent 
of the To brachycalycinum varieties gave ratings of 5.5 or less. 
As is usually the case, many of the 495 crosses tested gave very low disease 
ratingso The crossbreds will be discussed elsewhere (see CoMG Francis 
report) a 
Many varieties were again quite seriously affected by the pepper spot 
disease (Leptosphaerulina trifolii) and to a lesser degree by rust (Uromyces 
trifolii) and a number of other unknown diseases. Mr~ M. Barbetti has 
examined these various diseases on the screening plots, and elsewhere, and 
will report on them separately. 
It should be noted (for the record) that the screening trial covered by 
this report was the second sown in 1978~ The first sowing had to be 
abandoned because of severe wash following very heavy rain (about 4o mm in 
20 minutes) within a few days of sowing. Additional damage to the relatively 
unaffected plots was caused by spray damage (weedicide contamination of 
spraying equipment used to apply a manganese spray)o Because of a shortage 
of seed some 180 varieties and crosses could not be resown but will be tested 
in 1979 following bulking up in 1978. 
TABLE l 
DISEASE INTENSITY RATINGS OF REPLICATED CONTROL VARIETIES 
OF SUBTERRANEAN CLOVER USED IN THE 1978 CLOVER SCORCH 
SCREENING TRIAL AT DENMARK (OCTOBER 16, 1978) 
Replicate Plot 
Variety 
l 2 3 4 5 6 
Woogenellup 8 8 8 7 8 8 
Daliak 0 0 0 0 0 0 
Mte Barker 5o5 5 5 4o5 5 5 
Esperance 0 0 0 0 0 0 
Trikkala . 5.,5 5 5 5 5o5 4 
Yarloop 9 9 10 10 10 10 
39327YB 4 3.,5 3 3 .. 5 3 .. 5 3 
Howard 9 9 
Midland B 8 8 
Dinninup 7 7 .. 5 
Toodyay C 3 3 
Guildford D 2 1 
Nangeela 7 7o5 
Mean 
7 .. 8 
0 
5 
0 
5 
9.,7 
3 .. 4 
9 
8 
7,,3 
3 
105 
7o3 
1'1 
Variety 
680400 
68o43F 
70071B* 
70131• 
69969c 
70098• 
65188T 
68036E 
6804oB 
68043E 
68043I 
70056A•¢ 
70057E* 
70074B• 
70075• 
70076• 
70077• 
70078A* 
70078c• 
70080A* 
4. 
TABLE 2 
THE MOST TOLERANT VARIETIES IN THE 1978 
SCREENING TRIALS AT DENMARK 
Rating Variety 
1 - 1.5 70081B* 
tt 70112• 
n 68041B 
lit 39357YB** 
,,. 39371YBA** 
tQ 39379YA** 
3 = 3o5 70001B 
"' 70039B 
119 70040B* 
n 70057A• 
ti 70078B* 
t:t 70079A* 
u 70081D* 
n 70084A"' 
"' 70124B•t 
l:t 65331D 
u 39357YA**, 
n 70045A* 
n 70083• 
u 70088B* 
Julimar B 
Rating 
3 - 3.,5 
tt 
4 = 4.5 ,. 
n 
n 
lit 
t;t 
It 
u 
"' 
u 
tt 
n 
t.t 
5 - 5.5 
tt 
It 
It 
t:t 
tt 
Rated from 0 = no disease to 10 = complete death. 
Trifolium brachycalycinum 
** 
¢ 
t 
Trifolium yanninicum 
Relatively early - about the same maturity as Yarloop 
A few days earlier than Yarloope 
5 
C..., ANNU ll.L RYEGRASS TOXICITY 
The successful production of yellow ba~terial slime, and both bacterial and 
nematode galls, on ryegrass in glasshouse inoculation experiments was 
reported last year. Significant developments since then include: the 
demonstration of toxicity of the bacterial galls produced in the glasshouse 
(tested by D. Petterson, Animal Health Laboratory); further attempts at 
developing a glasshouse screening technique; and the finding of slime and 
toxicities in grasses other than annual ryegrass. 
2.1 GLASSHOUSE TRIALS 
Nine experiments have been conducted since the initial success. Six 
(numbers 1-6 below) were unsuccessful and three (numbers 7-9) were 
successful to varying degrees. 
Experiment l 
Treatments 
Basal 
Results 
Experiment 2 
Treatments 
Basal 
Results 
The effect of plant age and inoculum on gall 
and slime formationc 
Young plants (4 weeks old) and old plants (8 
weeksL Inoculum (bacteria suspension + 
nematodes; bacteria galls; bacteria galls 
+nematodes). 
Inoculated with suspensions until dripping. 
Where galls used, each plant was inoculated 
with 2 macerated galls of each type in 2 mls 
of water. 
All plants placed under humidity hoods for 
96 hours after inoculation. 
No slime or gall production~ 
Effect of time of inoculation and humidity on 
slime and gall formation. 
7· x times of inoculation (O = time of sowing, 
2, 7.~ 14 28, 42 and 56 days after emergence), 
7 x humidity (0 1 2, 3, 4 and 5 days under 
a humidity hood; misting chamber). 
Sand collars around all plants except day O; 
4 plants per pot each inoculated with 2 
macerated nematode galls in 2 mls water. 
No gall or slime production. Nematodes were 
found around the growing points of the plants 
inoculated at sowing (day 0) six weeks after 
inoculation, 
8/ 
Experiment 3 
Treatments 
Basal 
Results 
Experiment 4 
Treatments 
Basal 
Results 
Experiment 5 
Treatments 
Basal 
Results 
Experiment 6 
Treatments 
Basal 
Results 
Experiment 7 
Treatments 
Basal 
6.~ 
Effect of multiple inoculations and misting 
on slime and gall formation. · 
5 x times of inoculation (days 2+14, 2+14+28 7 
21, 35 and 49) .. 
Misting ( ! ) ~ 
As for Experiment 2. 
No slime or gall production •. 
Effect of time of inoculation, sand collars and 
humidity on slime and gall formation. 
5 x times of inoculation (day o, 29 14, 28 and 42). 
3 x collar Co, + sand, - sand), 
3 x humidity Co, 2 days_, misting) 
4 plants per pot each inoculated with 2 macerated 
nematode galls in 2 mls water; 
No slime or gall production. 
Effect of time of inoculation and multiple 
inoculations on slime and gall produotion; 
8 x times of inoculation Co, 3., 3+7+14, 3+7+14+28, 
7, 14, 28s 42 days), 
As for Experiment 2,. humidity hood for 5 days, 
No slime or gall formation., 
Effect of time of inoculation and multiple 
inoculation on slime and gall formation. 
17 x times of inoculation Co! 2; 2+7, 2+7+14~ 
2+7+14+21, 7+149 7+14+28, 7+14+28+42; 
7+14+21+28+421' 14~ 21, 28, 28+42+56, 42, 56 days: 
As for Experiment 2, no humidity. 
No slime or gall produotionl 
Effect of time of inoculation and inoculum on 
slime and gall production. 
4 x times of inoculation (0+2+7, 2+14, 2+14+21+28 1 
2+14+21+28+42+56). 
4 x inoculum ( 4 nematode galls: 2 nematode galls,. 
2 nematode galls + 2 bacterial galls, 2 nematode 
+ O .• 4 bacterial galls) •. 
As for Experiment 2; galls macerated in water •· 
2 mls applied per plant, 
Results 
7. 
The higher rate of inoculation with nematode galls 
(4 per plant) gave more affected plants with 
multiple inoculations on days 0+2+7 and days 
2+14+21+28+42+56 than with the other two schedules0 
Inoculation with 2 nematode and 2 bacterial galls 
combined gave virtually no infection with any of 
the inoculation times schedules. 
The varying results with inoculation times are 
worthy of note. The first schedule (days 0+2+7) 
gave excellent res~lts but only when plants were 
inoculated with 4 nematode galls per plant~ 
There was very little difference between the 
remaining three inoculation schedule treatments 
which only had days 2 and 14 in common$ 
Interestingly, these last three treatments wete 
more successful than the first schedule when 
plants were inoculated with 2 nematode galls per 
plant and 2 nematode galls with Oe4 bacterial galls$ 
Table 1: THE EFFECT OF TIME OF INOCULATION (INOCULATION SCHEDULE) 
AND NATURE OF INOCULUM ON SLIME AND GALL FORMATION IN 
THE GLASSHOUSE 
~-
Inoculation 
schedule 
0' 2' 7 
2, 14 
2, 14, 21, 
28 
2, 14, 21, 
28, 42, 56 
Experiment 8 
Treatments 
Inoculum Plant No. Slimy Nematode Bacteria) 
per 
N4 
N2 
N2 
N2 
N4 
N2 
N2 
N2 
N4 
N2 
N2 
N2 
N4 
N2 
N2 
N2 
plant Inoc. Affected seed galls galls 
8 5 32 28 13 
5 1 3 0 1 
+ B2 9 0 0 0 0 
+ BOe4 9 0 0 0 0 
9 5 0 13 5 
8 4 0 23 4 
+ B2 9 0 0 0 0 
+ l3o.4 7 3 0 7 7 
9 4 0 18 1 
8 4 0 34 7 
+ B2 8 2 0 1 1 
+ B0.4 10 5 17 6 8 
10 7 36 5 15 
8 2 1 1 1 
+ B2 9 1 0 0 1 
+ B0.4 9 2 7 2 3 
Effect of host plant, inoculum type and frequency 
of inoculation on slime and gall formation$ 
12 host plants (Commercial Annual ryegrass WF314 
ex Wesfarmers, Annual ryegrasses L40, L94 and L13 
from J.G. Paterson's collection, Phalaris 
canariensis MWP and Wesfarmers BA/1/78, Merredin 
ryegrass, Victorian Perennial ryegrass, Phalaris 
aquatica, barley (Clipper), wheat (Gamenya) and 
' 
83 
Basal 
Results 
Table 2 
8. 
oats (West). 
- 2 x inocula (2 nematode galls per plant; 
2 nematode galls'+ 0.2 bacterial galls per 
plant). 
- 2 x inoculation schedules (0+2+7+14+21+28+42+ 
56, 0+2+7+14). 
As for Experiment 2. 
Yellow slime and both nematode and bacterial 
galls were produced by all five annual rygrasses 
(Table 2). No slime or galls were found on any 
of the other grasses. 
THE PRODUCTION OF YELLOW SLIME. BACTERIAL GALLS AND NEMATODE 
GALLS BY ANNUAL RYEGRASSES INOCULATED BY MACERATED GALLS IN 
THE GLASSHOUSE 
Annual Ryegrass Plant No. Slimy Nematode Bacterial Inoc. Affected florets galls galls 
WF314 13 7 28 5 30 
L40 10 9 56 52 51 
194 8 2 0 5 1 
L13 14 4 13 0 1 
Merredin 12 7 14 20 30 
Table 3 
Inoc. 
schedule* 
A 
A 
B 
B 
The least susceptible accessions were L94 (only 
2 of 8 plants affected) and L13 (only 4 of 14 
plants affected). 
There was a suggestion from this very preliminary 
experiment (Table 3) that inoculation with two 
macerated nematode galls per plant was more 
successful than inoculation with a mixture of 2 
nematode galls and Oc2 bacterial galls. There 
was no difference between inoculation schedules 
and it appears that the effective inoculation 
time was within the 0 - 14 day period. 
THE EFFECT OF INOCULATION SCHEDULE AND INOCULATION WITH 
EITHER OR BOTH NEMATODES AND BACTERIA ON THE DEVELOPMENT 
OF YELLOW SLIME AND GALLS IN ANNUAL RYEGRASS 
Inoc.** Plant No. Slimy Nematode Bacterial 
Inoc. Affected florets galls galls 
N 3 2 4 0 29 
N+B 4 1 4 0 4 
N 5 4 20 5 30 
N+B 1 0 0 0 0 
9. 
*A= inoculated on days 0+2+7+14+21+42+56. 
B = " II II 0+2+'7'+14 
** N =nematodes: N+B3= nematodes+ bacteria. 
Experiment 9 
Treatments 
Basal 
Results 
Concluding comments 
Effect of source of nematode galls on slime and gall 
formation by annual ryegrass plants inoculated with 
the nematode galls. 
1976 galls vs. 1977 galls. 
As for Experiment 2. All plants inoculated on days 
0, 2, 7, 14, 21, 28,· 42 and 56. 
Inconclusive. Seven nematode galls and 7 bacterial 
galls were produced on only two plants of 14 
inoculated. Both plants had been inoculated with the 
1977 galls. 
1. The successful glasshouse trials (Nos. 7, 8 and 9) were all sown and 
inoculated from mid July~ This timing exactly coincided with that of 
the successful experiment the previous year. It is apparent that the 
environmental factors operative in the period mid July to at least 
mid August were conducive to success,, These factors probably.involved 
temperature and daylength. Minirnum and maximum glasshouse temperatures 
in that period were within the limits 4 - 12°C and 14 - 28°C 
respectively. 
It is likely that further work on temperature effects would prove most 
fruitful. 
2. The inhibitory effect of bacteria on nematode :i.ncc lut:i.on ··nt-, noted 
last year as well as this year and obviousJ.;-r shoul.d be fti,rthu.r 
researchedo 
3. Many of the annual ryegrass plants developed ergot (probably caused by 
Claviceps purpurea). No ergotism was found on any of the other host 
plants inoculated. 
2.2 SLIME DISEASE ON OTHER GRASSES 
Yellow slime disease caused by C.orynebacterium .sp. has been found in 
three grasses in Western Australia·- Phalaris minor, Pbalaris·paradoxa 
and Avena fatua •. The diseased grasses were found in the field growing 
with each other and with affected annual rye grass and it is likely 
that the disease is caused by the same bacterium. 
BACKGROUND 
Yellow slime diseases of grasses are found throughout the world and are 
characterised by yellow bacterial growth on flowering heads and 
spikelets and stems, and in leaf sheaths. No symptoms are apparent 
in the vegetative phase, however emerged heads are often covered with 
yellow sticky slime (bacterial growth). In extreme cases the heads 
85 
1 o. 
do not emerge from the enclosing sheath - they may partially emerge 
and become extremely distorted+ 
Known affected grasses - and the associated bacteria - are shown 
below:-
Yellow 
Grass Corynebacterium species 
Common name Genetic name 
Cocksfoot 
Cereal rye 
Couch 
Wheats 
Rye grass 
Tall Fescue 
Chewings Fescue 
Dactylis glomeraturn 
Secale cereale 
Cynodon dactylon 
Triticum durum 
II 
II 
vulgare 
aestivurn 
Loljum rigidum 
Festuca arundinacea 
Festuca rubra 
c. rathayi 
II 
II 
II 
II 
II c. tritici, 
c. iranicum 
II (.?) 
II 
II (?) 
Most of these diseases have been shown to be associated with 
nematode infection and it appears that the nematode may be a means 
of introducing the bacterium into the plant~ 
Until recently yellow slime diseases in Western Australia had been 
found on only wheat and on annual ryegrass. The disease has been 
known on wheat since 1923 when it was found at Yelbeni. Department 
records show that it was found on Gluyas Early and Nabawa at Yelbeni 
and possibly also at Merredin (var. unknown), 
Three samples from the 1920 1 s still held at South Perth show evidence 
of bacterial slime and ear cockle (nematode) infection on the same 
heads. It is interesting to note that there are no records of any 
reports of yellow slime disease on wheat since the 1920 1 s and long 
serving officers of the Department do not recall having seen the 
disease. There are no indications that the disease was other than 
of curiosity value. 
RECENT FINDS OF AFFECTED GRASSES IN WESTERN AUSTRALIA 
Slime infected Phalaris (species unknown - but probably minor) was 
found in 1976 by Mr. Tony Marfleet of the Department of Agriculture, 
Katanning. The infected Phalaris was closely associated with 
infected annual ryegrass. Subsequent collections in 1977 artd 1978 
by D. Chatel and T. Marfleet of infected Phalaris at Gnowangerup 
(property of Mr. L. Eastwood) showed two infected species 
identified by Mrs. G. Perry as Phalaris minor and Phalaris paradoxa, 
Isolates of the infecting bacteria in both grasses, as well as from 
the annual rye growing with them have been made and they appear 
identical. No galls have been found despite an intensive search, 
however a single nematode (Anguina sp., which was identical to the 
Anguina sp. on annual rye) was found in a gall-like structure of 
Phalaris paradoxa. It is not known if the nematode came from within or 
outside the structure. 
Infected wild oats (Avena fatua) were found by Mr. J. Wise of the 
Katanning Office on the property of Mr. C. Cook at Gnowangerup in November 
1978. Only about 50 heads were found in 15 ha of dominant wild oats~ The 
paddock also contained severely affected annual ryegrass and Phalaris minor. 
Isolates from all three grasses appear identical to each other and to those 
from the Ea.stwood property. No galls were fo~d in any samples. 
TOXICITY 
There were indications of toxicity towards nursling rats in tests conducted 
on the material collected by us from Eastwoods in late spring and early 
summer of 1977 (tests done by Mr. D. Petterson of the Animal Health 
Laboratory). 
Various collections of affected grasses were again made in late spring and 
early summer this last season. Neither nematode nor bacterial galls were 
found on Phalaris minor, P. paradoxa or Avena fatua. Despite the apparent 
absence of galls, extracts from P. minor and A. fatua killed laboratory 
rats and the neurological signs observed prior to death were 
indistinguishable from those in rats with annual ryegrass toxicity~ 
It is noteworthy that the three affected genera, Lolium, Phalaris and Avena 
are distantly related, being in three separate tribes - Poeae, Phalarideae 
and Aveneae respectively. All three .. grasses are susceptible to "Hoegrass". 
Concluding comment 
The finding of grasses, other than annual ryegrass, that produce slime and 
toxin does not represent an obvious threat to farmers. This is because 
wherever these grasses have been found they have been growing with badly 
affected annual ryegrass anyway. 
It is likely that these additional grasses are .only affected when there is 
a very high population of nematodes and bacteria produced by earlier 
infections of annual ryegrassc 
The interest in finding these new grasses lies in the scientific value of 
the extension of the known hast range. Further work on all affected grasses 
and unaffected grasses growing with them may provide useful leads on th:l 
source and nature of the toxin. 
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3o LEGUME SEED INOCULATION 
TRIAL 4 77 TS 35/2994 EX 
To examine the response of subterranean clover to inoculation 
measured over two years o • 
Locality 
Soil 
History 
Fertilizer 
Sowing 
Treatments 
Assessed 
Nodulation 
HOST 
Northam A 
Dwalganup 
Gerald ton 
Nungarin 
Comments: 
. . . 
e 
. . 
. . 
. . 
0 . 
1 .. 
Bunjil (R. Anderson) 
Yellow sa.ndplain. Mallee - Wodjil 
New land cropped 1976 
200 kg/ha plain superphosphate, 30 kg/ha N as 
urea applied at planting and again in spring. 
Sown May 25, 1977. Seed inoculated and lime 
pelleted May 24. Sown 2 cm apart in rows 0.5 m 
apart. 
Northam A, Dwalganup, Nungarinp Geraldton 
Inoculants : WU95, CC2238b and Nil 
1st Yearj 1977 (see Report for last year). 
13 September, 19780 
NIL WU95 WU95+N CC2238b 
3o72 3.89 4.,24 3.,82 
4.37 4o06 4.16 4e50 
4.47 4.,43 4.62 4 .. 65 
3o72 3o71 3.73 3.73 
It was intended to di·s.<iontirnle 'thLs. experim.ent 
following the Jsevere drought of 1977. The plots 
were not topdressed in 1978, however, when 
inspected it was decided to sampleo 
20 Nodulation tended to be better in the second 
year than the first., 
3o The plots were rated for plant density in August 
1978. (from 0 = no plants to 3 = the densist plotJ 
Mean ratings, over all inoculant treatments were: 
Geraldton 105; Nungarin 1.0; Dwalganup 0.2 and 
Northam A 0.2o 
1 :3 
TRIAL 5 78 ME 25A/2994 EX 
The response of Nungarin subterranean clover to inoculation on 
land where Geraldton had failed. 
Locality 
Soil 
History 
Fertilizer 
Sowing 
Results 
. . . . 
. . 
. 
0 
Treatment 
Inoc. Coating 
- Plain 
seed 
.J, " 
- Lime 
Pellet 
= II 
+ " 
+ II 
· .. -· 
Sign 
Comments: 
Koorda (R. Downie) 
Wodjil gravel - Fine yellow pH 6.1 (1-10); 
5o9 (50-60 cm) water. 
Cleared 1937. · Clover (failed) and W.A. lupin~ 
1965~ Cropped every three years. Long super 
history. 
258 kg/ha super drilled with seede Agran 34.0 
applied in cross strips August 29c 
Sown June 13 at 15 kg/ha mixed with seed. 
August 28 Oct"11 
Yield/ Nodulation Yield/ 
plant Tap root Lateral plant Rating % nods/pl t nods/plt mg mg 
Nitrogen 
= 42 4.2 100 18 '30 440 
+ - = - = =· 452 
~ 40 3.9 100 14 24 388 
+ - = - - - 451 
·- 43 4. 1 100 17 26 410 -
+ = - - = - 490 
N.S. N~S. N.S~ - - N.S. 
There was no response -po inoculation~ it appears 
that despite the failure of the earlier sown 
Geraldton sub clover there was a.reasonably high 
population of resident rhizahia in the soil 
(compare nodulation with a siwilar trial 78 ME 25B). 
2q Growth was not good and there was an indication of 
a small response to Agran applied late in August. 
,· 
8'1 
14 
TRIAL 6 78 ME 25B/2994 EX 
The response of Nungarin subterranean clover to inoculation 
on land where sub clover had never been sowno 
Locality 
Soil 
History 
Fertilizer 
Sowing 
Results 
. . 
. 
0 
0 . 
. . 
Koorda (H. Sanderson) 
Yellow Wodjil (no gravel) 
Cleared 1945-1950. Prior to 1973 cropped 
1 year in 3. Continuous crop 1973-1977. 
7 bags super totalo 
258 kg/ha plain super drilled with seedo 
Agran 34e0 applied in cross strips August 290 
June 14 at 15 k~/ha seed mixed with supere 
Sampled 15 August 
Nodulation 
Treatment Yi~ld Nodules/plant 
mg/plant % 
I\ 
Inoco Coating Rating nod·· Taproot Lateral 
- Plain seed 25 Ool 3 Ool 0 
- Lime pellet 23 Oo2 7 o .. 4 Oo3 
+ II II 28 2,,6 97 5o3 4 .. 5 
Sign N. S. *** *** * * 
I 
Comments: 1. Plants sandblasted early in seasono 
2o There was a marked response to noculation in 
nodulation, however plants showed very marked 
potassium deficiency and trial was not sampled 
again because of this. 
3o Lime on the seed was sufficient to stimulate 
some nodulation of non inoculated plan.ts. on 
this acid Wodjil soilo 
TRIAL 7 78 ME 25C/2994 EX 
The response of Nungarin subterranean clover to inoculation 
on land that had previously supported vigorous Geraldton sub 
clover. 
Locaity 
Soil 
. 
0 . . 
Belka (M. Whitehead) 
Grey sandy loam over mottled clay (0-70 cm) 
Broom bush and Mallee. 
History . . Cleared approx. 1935~ Geraldton sub clover first 
sown 1966~ Cropped every second year. Super 
history - about 2500 kg/ha. 
Fertilizer . . 200 kg/ha plain super drilled with se·ed., 
Sowing 
Results 
. . 
Agran 34.0 applied in cross strips August 29. 
Sown May 29 at 15 kg/ha seed mixed with super. 
Sampled August 15. 
Nodulation · 
Treatment Yield Nodules/plant 
Inoc. Coating mg/plant Rating 
"\, % nod·l· Taproot Lateral 
= Plain seed 249 4 .. 0 100 7.4 38.0 
= Lime pellet 253 4 .. 0 100 6.7 36.6 
+ Lime pellet 247 4.3 100 10.3 52o5 
Sign N.S. N.S. N.S. N.S. * 
''-•r••., 
Comments: No response to inoculation in terms of plant 
weight. A later inspection (not sampled) in 
September showed excellent growth in all plots. 
There were more nodules in the inoc~lated plots. 
2~ Very little Geraldton sub clover on site~ however 
there was much native clover (T. glomeratum). 
3. Inoculation would not be recommended on such a 
site. 
11 
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TRIAL 8 78 TS 22/2994 EX 
The response of Nungarin subterranean clover to inoculationo 
Locality 
Soil 
History 
Fertilizer 
Sowing 
. . . . 
East Bunjil (S. Curtin) 
0-10 cm brown yellow sand, 10-50 cm yellow sand 
50 cm gravelo pH 0-10 = 508, 50-60 = 5.3 (water) 
Wodgil, tammar, mallee. 
Cleared 1967, no clover history. Cropped 1976, 
fallow 1977. 
150 kg/ha plain super. Agran 34.0 at 70 kg/ha 
top dressed in stages immediately after sowing. 
Sown 6 June at 15/kg/ha into dry soil. 
Nodulation 
Wt per 
plant (mg) No/nlant 
Inoc Coating Nitrogen 23/8 6/10 Rating % Taproot Lateral 
- . 
- Plain - 122 611 Oo3 11 0.5 0 
seed 
- ti + 118 522 0.3 19 0$2 0 
- Lime - 121 848 3.25 82 4.5 27.5 
Pellet 
II 133 823 3.50 91 5.0 
": 
24"1 - + 
+ Lime - 98 753 4. 10 100 11.5 27.4 
Pellet 
+ " + 101 576 3.90 100 10o5 2506 
Sign *** N.S. 
LSD (0.05) 11.5 0.21 - --
i 
Comments: 1. There was a yield depression with inoculation at 
the first sampling which was not evident at the 
later sampling. 
20 There was no effect of fertilizer nitrogen. 
3o The lime on the non inoculated but lime pelleted 
seed stimulated surprisingly good nodulation by 
resident rhizohia. 
4. This trial was badly affected by drought during 
the year, however, there was a strong indication 
from the trial that the resident rhizohia were 
more effective than the inoculant strain. 
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TRIAL 9 78LG1/2994EX 
The response of Nungarin subterranean clov~r to inoculation~ 
Locality 
Soil 
History 
Fertilizer 
Sowing 
Results: 
---
Inoc., Coating 
- Plain 
seed 
- " 
- Lime 
Pellet 
~ Ii 
+ Gum 
slurry 
+ II 
+ Lime 
pellet 
+ II 
Sign 
Newdegate (L,.. Dewar) 
Yellow gravelly sand over gravel.~ 
Grevilia scrub.,. 
Old landp new to lupinso First cropped 
1968 - again 1971 and 1976. Fallowed 1977. 
240 kg/ha plain super drilled with seed~ 
50 kg/ha Agran 9 34:0 topdressed in strips 
across plots immediately after sowing. 
Sown 31 May at 18 kg/ha seed4 Seed inoculated 
48 hours prior to sowing and mixed with 
super just prior to sowing .. 
Wt~ per plant Nodulation ~ 
Nitrogen No. /plant. 
(3~77) g Rat= Tap Lateral (Oct 12) ing root root 
- 32 2.65 3,,4 8.,4 15.0 
+ 44 2 56 3 .. 5 8,4 17.0 
= 30 2., 71 3~2 8.9 11"1 
+ 40 2.43 3.4 9.0 15. 1 
- 31 3d 17 3.3 9 .• 1 13 0 1 
+ 48 2.70 3.5 905 17" 1 
- 30 3.21 3o2 8,8 12" 5 
+ 41 2 .. 81 3e6 10,0 13 .. 9 
*** N.S., N.S N .S .. * 
0 In both cases +N superior to -N 
Comments: 
1, There was no response to ~noculation~ 
2. There was a response to fertilizer nitrogen at the July 
(early) sampling, and this was reflected in improved 
lateral root nodulation. These early growth and 
incoulation responses were not reflected in herbage 
yield in October~ 
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TRIAL 10 78 ES 36/2995 EX 
The effectiveness of Xanthan as an adhesive for pelleting 
lucerne seedo 
Location 
Soil 
History 
Fertilizer 
Sowing 
Pelleting 
Results: 
Lime Pellet 
Lime pellet 
Lime pellet 
. . 
• • 
. . 
= 
Esperance (C. Sharpe) 
Fine grey sand. 
Cleared 1963. Clover sown 1965. Cropped 1969 
and 1974. 
Basal 328 kg/ha Cu, Zu, Mo Seed sown with 
95 kg/ha plain super. 
Sown May 24 with inoculated and pelleted seed 
mixed in with super just prior to sowingo 
The trial compared methocel and gum arabic with 
Xanthan, a new bacterial gum supplied by 
Dr D.K. Kidby~ University of .W.A. 
Wt/plant mg Growth 
Septo 26 rating 
methocel 350 .. 4o3 
- Gum arabic 380 4o3 
- Xanthan 270 3o5 
Plain seed - not inoculated 250 107 
LSD (Oo05) 45 -
Comments: lo There was a response to inoculation based on 
plant weight - and this was reflected in the 
growth ratings. 
2. There were no nodules on the non inoculated 
controls. The best nodulation was on the 
methocel and gum arabic treatmentso 
3. Xanthan is a poor adhesiveo The lime coating 
was easily removed when the seed was mixed with 
the supero 
4. The root systems retained for nodulation have 
been mislaid. 
5. Establishment on all plots was very poor and 
it is assumed that many seedlings were killed 
by red legged earth mites. 
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TRIAL 11 78 ES 34/2995 EX 
The performance of a number of strains of Rhizobium meliloti 
on different lucerne varieties - including some aphid resistant 
ones. 
Location 
Soil 
History 
Fertilizer 
Sowing 
: Esperance (C. Sharpe) 
Fine grey sand 
: Cleared 1963. Clover sown 1965. Cropped 1969 
and 1974. 
. . 
200 kg/ha Cu, Zn, Mo super and 200 kg/ha plain 
super hand broadcast and raked in prior to 
sowing. 
Sown May 25 with seed inoculated in Perth 2 days 
earlier$ Sown in 2 x 2 m rows 18 cm apart, 
with seed about 2 cm apart. 
Dry matter yield mg/plant July 31 
Variety I U45 SU47 NA2290 WSM 150 Nil 
' 
Hunter River 16 11 13 6 3 
Falkiner 22 24 18 12 12 
CUF 101 25 19 15 10 12 
16 * MTL 508 23 15 30 15 
Inoc. Mean 24 20 18 16 13 
Sign: Treatments *P Inoc * 
LSD (0.05) inoc. means = 5.77 
Dry matter yield mg/plant October 2 
Variety tr45 SU47 NA2290 WSM 150 'Nil Host Mean 
Hunter River 484 365 343 183 129 310 
Falkiner, 234 205 200 155 171 193 
131¢ 
"' 
CUF 101 228 262 185 183 209 
WL 508 578 204 564 227 216 362 
,Inoc. Mean 381 265 344 168 185 269 
J 
Sign: Host means ** 1 Inoc. menas ** 
LSD 0 s (0.05) Host means = 105; Inoc. means ** 
20 
Nodulation - percentage (in radians) 
l I I U45 SU47 NA2290 WSM 150 Nil 
Tot Tap Lat Tot Tap Lat Tot Tap Lat Tot Tap .Lat Tot Lap Lat 
Hunter River 79 54 59 60 50 36 70 51 53 17 13 12 10 7 10 
IFalkiner 72 56 52 62 48 51 58 47 37 27 22 19 9 7 
tUF 101 42 27 32 8 6 8 34 24 31 15 14 8 13 8 
WL 508 65 44 62 24 15 21 51 35 41 27 17 20 8 6 
Sign: Total nodulation 0 Host + inoco interaction ** ~ = 
LSD(Oo05) Treatment mean = 20o5 
Tap root ncdulatioil . Host inOCo interaction * . + = 
LSD(Oo05) Treatment mean = 1803 
Lateral root nodulation: Host + inoco interaction * = 
LSD(Oo05) Treatment mean = 17o3 
Comments: l~ There was a very good response to inoculation 
with all hosts. The commercial strain 045 ~as 
the superior straino 
• 
2. NA2290 was as good as u45 with WL 508. 
3. The variety Sonora failed to establish in this 
experiment., 
9 
8 
6 
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TRIAL 12 
78 ES 35 / 2995 EX 
The performance of different 
several medics. 
strains of R. meliloti on 
Location: 
Soil: 
History: 
Fertilizer: 
Sowing: 
Treatments~ 
Esperance 
Circle Valley loamy sand. Mallee. 
New land - fallow. No fertilizer history. 
200 kg/ha plain superphosphate hand broadcast 
and raked in prior to sowingo 
Sown May 24 in 2 m rows 0.5 m apart. Seed 
inoculated two days prior to sowing~ The 
non inoculated seed was lime pelleted., 
Hosts: Cyprus, Har.binger and Tornafield are 
well known commercial hosts. Janduba, 
Zuara, Sabratha and Swani are medics 
collected in Libya, Swani in particular 
shows potential as a pasture species because 
of its early flowering. Circle Valley and 
CPI 25578 are the parents of Serena. 
Inoculants: U45 is the current commercial 
strain for lucerne and medics. SU47 is a control 
used here because it is well known and used to 
be a commercial strain. NA 2290 was isolated 
from M. polymor£.ha and made available by Dr .. 
J .• Thompson (AIRCS) because he had found U45 to 
be unsatisfactory in NSW tests~ WSM 150 was 
isolated by us from Cyprus used as a trap host 
for R meliloti in soil attached to M .. murex 
burrs collected in Sardinia by Francis and--
Gillespie~ We were interested in this isolate 
because the M. murex was collected in an acid 
soil. --
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Dry Matter Yield - g/plant 
OCTOBER 2 
Host U45 
Medic ago 
truncatula 
Cyprus 2 .. 76 
Janduba 2.23 
Zuara 3.so 
M. littoralis 
Harbinger 2.95 
Sabratha 2,77 
M., tornata 
Tornaf ield 4.28 
Swani 2.24 
M. polymorpha 
CPI 25578 4.09 
Circle Valley 2.33 
Serena 1.81 
22 
SU47 NA2290 
2.70 3.05 
2.79 2.84 
4.96 2.03 
4 .. 72 3.37 
3.23 2.75 
3669 5,05 
2o44 2.56 
3.s9 2.31 
3.34 4.45 
1.96 1,44 
Sign: Host x inoc interaction = * 
Treatments = *** 
LSD(0.05) Treatment means = 1~49 
--
WSM150 Nil 
-
3.46 2,86 
2.07 2.13 
2.99 3.17 
3.46 3,09 
2 . .46 2 .. 80 
4. 39 3~46 
L.61 2.15 
2-;:75 3.,37 
1*~ L~7 2,39 
La33 2.-99 
Dry Matter Yield - mg/plant 
JULY 31 
Host U45 
Medic ago 
truncatula 
Cyprus 51 
Janduba 27 
Zuara 44 
M~ littoralis 
Harbinger 29 
Sabratha 30 
M. tornata 
Tornaf ield 47 
Swani 47 
M, polymorpha 
CPI 25578 53 
Circle Valley 39 
Serena 30 
23 
SU47 NA2290 WSM150 Nil 
---- ----
40 47 41 35 
36 28 23 28 
32 29 LJ-1 49 
26 31 26 38 
40 26 30 27 
50 72 55 53 
35 38 28 41 
53 53 58 40 
35 39 53 36 
27 28 30 31 
---
____________ , ________ 
Sign: Treatments = *** 
LSD(0.05) = 19114 
24 
Nodulation (per cent as radians) 
JULY 31 
Host U45 SU47 
Tot .. Tap Tot.Tap 
Medic ago 
truncatula 
Cyprus 79 72 83 70 
Janduba 73 63 84 83 
zuara 78 67 77 69 
M., li ttoralis 
Harbinger 82 75 78 71 
Sabratha 81 68 79 68 
M. tornata 
Tornaf ield 79 73 83 80 
Swani 84 73 81 79 
NL polymorpha 
CPI 25578 I 32 26 24 21 
Circle Valley 78 68 36 28 
Serena I 24 19 21 19 
NA2290 
Tot, Tap 
80 78 
69 57 
72 68 
80 75 
81 65 
83 76 
82 72 
75 78 
82 79 
84 78 
Sign: Host x inoc interaction = 
LSD (0.05) Treatment means 
Total = 
It II II II 
WSM150 
Tot, Tap 
53 41 
30 27 
38 41 
36 24 
42 21 
63 40 
68 L!-4 
70 58 
70 66 
65 . 60 
*** 
Tap = 12 .... 4 
---
Nil 
Tot. Tap 
--
23 11 
22 14 
11 7.4 
23 16 .. 4 
12.3 6.5 
21 767 
18 9.8 
27 16.-2 
10 .. 7 9~2 
13 4 9.6 
(NB 1% = 5,7; 10% = 
100% = 90) 
18 .. 4; 30% = 33.2; 60% = 50.8; 
* TOT 
TAP 
= 
= 
Total nodulation~ 
Tap root nodulation. 
-I 
-D -
Nodulation - Nodule number per plant -T· U45 SU4_7 _____ .,.. ___ N-A229;------;Ml50 ~ Nil l 
Tap Lat Tot Tap Lat Tot Tap Lat Tot Tap Lat Tot Tap Lat Tot 
____ .... ___________ ., _________ -----------------------=-------- -------.-----.-.-
Host 
Medicago truncatula 
Cyprus 
Janduba 
zuara 
3~7 
2 .. 6 
2~0 
4,0 7,. 7 
2.6 5~2 
2.:0 4 0 
3-A 5.7 9 .. 1 4,2 
3,8 5 .4 9.2 2,6 
3,,0 5,5 8 5 2~6 
4.,7 8., 9 1-.0 1,.0 2.0 0 0.3 0.3 
3.3 5.9 0 .. 3 0,,2 0.5 0 0.2 0 .. 2 
3 ... 0 5,6 0 7 0 .. 4 L.l 0 0 0 ------------------· ·.---------- ----------
M, littoralis 
Harbinger 
Sabratha 
3.4 4,8 8 .. 2 3ol 4 8 
2.9 2 8 5,7 2~7 5.1 
7,9 3 3 3-5 6,8 Oc5 0.6 1,1 0.1 0 0.1 
7.8 2 .6 3.7 6. 3 0,3 0~6 0~9 0 0 0 
-----~-------i---------1----- ________________________ cz=r'___ ----------.. 
M. tornata 
Tornafield 
Swani 
----------
M. polymorpha 
CPI 25578 
Circle Valley 
Serena 
Tap: Tap root 
Lat: Lateral root 
Tot~ Total 
0.4 6 9 
345 .l-0 ,o 
0.,3 0.2 
-----
1~3 0-4 0.7 1.1 4>3 
13-5 0,9 3c5 4.4 4.-8 
0.5 0 0 0 4,7 
4.1 8.4 2$6 1.8 4.4 o. 1 0.,3 0-'4 
3.9 8,7 2e9 1.8 4.7 0 0 0 
2.7 7.4 2.0 0.4 2.4 0 0;;1 0,1 
---- ----
Nodulation - Nodule size* (numbers per plant) 
Host 
Medic ago truncatula 
Cyprus 
Janduba 
Zuara 
M .. littoralis 
Harbinger 
Sabratha 
--
M. tornata 
Tornaf ield 
Swani 
M. polymorpha 
CPI 25578 
Circle Valley 
Serena 
-
L = Large; 
M = Medium; 
S = Small~ 
L 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
UL~5 SU47 
M· s L M s 
0.5 7,2 0 0.,4 8~6 
0.1 5 .. 1 0 0.,5 8 .. 7 
0,,3 3,,6 0 0.3 8 .. 2 
0,.1 8.0 0 0.2 7-7 
0.5 5o2 0 0,6 7 ,)2 
::Jl9-...~ 
0.7 12.1 0 0~4 16 •. 4 
0.7 10 .. 7 0 0~2 13 .• 6 
0 1.3 0 0 11 
0,1 13.4 0 0 4.4 
0 0~5 0 0 0 
L 
0 
·O 
0 
0 
0 
0.1 
0 
0.,2 
0.1 
0 
-· 
NA2290 WSM150 Nil 
M s L ·M s L M S. 
0.,6 8.,2 0 0 .. 2 1 .. 7 0 0.1 0~,2 
0 5.9 0 0 0 .. 5 0 0 0.2 
o· .. 4 5£2 0 0.,4 0,,7 0 0 0 .,, 
0,.2 6 .. 5 0 0~2 0.9 0 0 0 .. 1 
0 6 •. 3 0 0 .. 2 0~8 0 0 0 -- .:---...... , 
1 .. 1 12;.5 0.,2 o •. 7 2 .. 9 0 o_.1 0 
0.2 10 .. l 0 006 2.7 0 0 0.1 
- -
l_.4 6 .• 8 0.3 L5 2,,6 0 0.1 0 2 
l.,o 7.,6 0~3 1,5 3 .. 0 0 0 0 
0~6 667 Oe2 0,,3 1,.9 0 0 0,1 
I --
27 
COMMENTS 
1, There was a large effect of inoculation on nodulation 
and strain differences in nodulation which varied with 
host,, 
2. Nodulation differences were not reflected in plant weight 
- at either harvest. This was no doubt mainly due to 
soil nitrogen masking the effects of inbculation, 
3, Nodulation of the non inoculated controls was much better 
than at the Tenindewa site (see 78GE4), however it would 
be better to repeat this trial on the same site after one 
or two cereal crops had reduced soil nitrogen~ 
/D3 
I 
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TRIAL 13 
78 GE 4/ 2995 EX 
The performance of different strains of R. meliloti on different 
medics. 
Location: Tenindewa (A. Desmond) 
Soil: . Deep yellovv Eradu sand pH 7.4 (0-10) and 6.5 
~ (50-60 cm) in water. 
History: Old land with good super history. 
Fertilizer: 200 kg/ha plain super hand broadcast and raked 
in prior to seedings 
Sowing: Hand sown July 6 (sowing was delayed until weed 
control was assured)~ Sown in 2 m rows 0.5 m apart. 
Seed inoculated 2 days prior to sowingQ The non 
inoculated seed was lime pelleted~ 
Treatments: Hosts: Cyprus, Harbinger and Tornafield are well 
knowb commercial hosts. Janduba, Zuara, Sabratha 
and Swani are medics collected in Libya; Swani · 
in particular shows potential as a pasture species 
because of its early flowering. Circle Valley and 
CPI 25578 are the parents of Serena. 
Inoculants~ U45 is the current commercial strain 
for lucerne and medics. SU47 is a control used here 
because it is well known and used to be a commercial 
strain.. NA2290 was isolated from M. :g_pl_;y::raorpha and 
made available by Dr J. Thompson (AIRCS) because he 
had found U45 to be unsatisfactory in NSW tests. 
WSM 150 was isolated by us from Cyprus used as a 
trap host for R. meliloti in soil attached to 
M. murex burrs-collected in Sardinia by Francis 
and Gillespie. We were interested in this isolate 
because the M~ murex was collected in an acid soil~ 
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Growth Kankings* 
AUGUST 23 
rr------- ------------
Host U45 SU47 NA2290 WSM150 Nil 
Medic ago 
truncatula 
Cyprus 3..,00 4.50 4.00 2,30 1.,20 
Janduba 3 .. 75 4,, 75 3,.00 1 50 2600 
Zuara 5~00 3 60 2.,60 2o20 1 .. 50 
M. littoralis 
Harbinger 2 .. 00 4, 75 3.,75 2".40 2~10 
Sabratha 4 .. 00 4 .• 25 2,00 2 .. 7;5 1 .. 00 
Me tornata 
Tornafield 3o00 5,,00 3,.50 2.20 1,20 
Swani 4.,75 3.50 3.25 a 50 1.-00 
M. polymorpha 
CPI 25578 1,.75 2~50 5,00 3.50 2.~o 
Circle Valley 2.50 1.60 4,75 4.25 1 .. 90 
Serena 2 .. 75 2 .. 20 4.75 3,75 l,v50 
* Each host x inoculum was ranked separately from 1 = worst to 5 -· best o 
There were 4 replicates of each treatment, 
Sign: Host x inoculum interaction 
LSD (0.05) treatment means 
= *** 
1,21 
IDS 
Dry Matter Yield - mg/plant 
AUGUST 23 
Host U45 
30 
SU47 NA2290 WSM150 
-----------
Medic ago 
truncatula 
Cyprus 30 28 29 26 
Janduba 28 25 19 11 
Zuara 42 23 26 20 
M .. littoralis 
Harbinger 14 17 18 12 
Sabratha 23 15 12 12 
M., tornata 
Tornaf ield 28 43 35 32 
Swani 44 40 37 24 
·MQ polymorpha 
CPI 25578 13 12 43 17 
Circle Valley 12 9 27 33 
Serena 12 10 43 16 
Sign: Host x inoculum interaction = *** 
LSD (0,05) Treatment means = 10s66 
Nil 
·-
17 
11 
15 
15 
11 
17 
19 
13 
8 
8 
Dry MaL"lier Yield - mg/plant 
SEPTEMBER 6 
Host U45 
Medic ago 
truncatula 
Cyprus 399 
Janduba 464 
Zuara 659 
M. littoralis 
Harbinger 411 
Sabratha 271 
JlL tornata 
Tornaf ield 386 
Swani 810 
M. polymorpha 
CPI 25578 92 
Circle Valley 85 
Serena 78 
SU47 NA2290 
511 413 
293 208 
480 365 
334 321 
252 122 
370 377 
680 684 
109 160 
58 208 
70 205 
- ----
Sign: Host x inoculum interaction 
LSD (0~05) treatment ~eans 
= 
= 
*** 
159 
WSM150 Nil 
283 144 
107 117 
264 187 
221 262 
135 69 
275 194 
445 277 
98 109 
164 69 
140 81 
iD7 
Nodulation - nodule number per plant 
- ...... -
U45 SU47 NA2290 WSM150 Nil 
Host Tap Lat Tot Tap Lat Tot Tap Lat Tot Tap Lat Tot Tap Lat Tot 
' ~ 
Medic ago truncatula 
Cyprus 3.9 19,,3 23.2 4 .. 2 14 5 18.7 7~4 12 .. 4 19,8 2,1 7 •J3 9,4 0 O"l 0,1 
Janduba 0.3 5~9 6 .. 2 0~7 5,7 6,,4 0.12 1 .. 6 1. 8 0 0,,3 0.3 0 0 0 
Zuara l,l 8~1 92 0.,6 2 .. 0 2.6 0 .. 7 4 ... 5 5,2 0,.1 2 .. 7 2,8 0 0 0 --
M, littoralis 
Harbinger 0:8 4"9 5.7 0,,7 5,8 6-5 2 .. 2 7,,0 9,,2 0 .. 2 0 .. 5 0.7 0 0 0 , 
Sabratha 0,7 6.5 7,:2 0.,5 5 .. 4 5,9 0 .. 5 3 .. 3 3,8 0 4.0 4.0 0 0 0 -
M, tornata 
Tornafield 1.,7 10 .4 12 .• 1 1.,3 10;7 12.,0 1 8 9~6 11,4 0,.1 4.,5 4>6 0 0 0 
Swani 1 r 13.3 14 8 0,7 9.0 9,7 1,,2 7~5 8,7 0,1 4_;9 5.-0 0 0,3 0 3 7 
M .. polymorpha .. ~- "'--··~- .... 
CPI 25578 0,1 0 0~1 0,3 0._.4 0.7 3-6 4 •. 0 7,6 2,.0 1~8 3,sj 0 0 0 
Circle Valley 2,0 5,5 7a5 0.,1 0.3 0 .. 4 2 .• 5 2 .. 4 4 .. 9 2.0 1..2 3.2, 0 0 0 
Serena 0.5 0.,7 L2 0 0.2 Oe2 3-)6 3 .. 0 6~6 1 .. 2 1 .. 7 2.,9, 0 0 0 
-~~ 
-0 
J 
Nodulation - Nodule size~* (numbers per plant) 
Host 
Medic ago truncatula 
Cyprus 
Janduba 
Zuara 
M. littoralis 
Harbinger 
Sabratha 
M. t-ornata 
Tornaf ield 
Swani 
M. polymorp_ha 
CPI 25578 
Circle Valley 
Serena 
L = large 
M = medium 
S = small 
-----aia----~--~-----
U45 SU47 
L M s L M s 
2 _,5 .5 .-4 15.3 1.7 5.2 11.8 
0 0,7 5.6 0.1 0,3 5.-9 
0~3 1.8 7~1 0,3 0.9 1..4 
~-
0 ... 1 0~8 4.,8 0.,1 o ... 8 5,,6 
0,1 1,0 6,,1 0 0,8 5.0 
-
0.3 1.9 9.,9 0 .. 6 2 •. 2 9;2 
0 .. 4 2.0 12,;4 0"3 2,2 4.6 
0 0 0.2 0 0 0.7 
0 0,,2 7.2 0 0 04 
0 0 1~2 0 0 0-.2 
---
---
NA2290 WSM150 
L M s L M 
---
3 .. 5 4",5 11 .. 8 2.1 1.9 
0 On2 1-.6 0 0 .. 1 
Ool 0,.9 4.1 0.,1 0.9 
----=~~ 
0 1..2 8 .. 0 0.1 0.,.1 
0 0,.4 3,4 0 0.,4 
0,.6 2.2 8.5 0,,3 l~O 
0.,3 261 6 2 0 .. 3 0.9 
1.,2 2,,9 3 ·.5 0,7 1 .. 0 
0 ,.6 1.,6 2.,,7 1 .. 2 1..0 
0_;4 1~6 4 .. 5 o .. 6 0 .. 8 
--r 
I 
s I L 
5~4 0 
0,1 0 
1 .. 8 0 
-
0,4 0 
3.6 0 
3 .. 2 0 
3,,8 ! 0.1 
2,0 0 
loO 0 
1-4 0 
--
Nil 
M s 
0 .. 1 0 
0 0 
0 0 
--
0 0 
b 0 
. -
0 0 
o,;1 0 
0 0 
0 0 
0 0 
.1 
w 
'W 
Nodulation (per cent as radians) 
AUGUST 23 
Host U45 Tot.,* Tap 
---------
·Medic ago truncatula 
Cyprus 79 50 
Janduba 72 30 
Zuara 78 55 
M. littoralis 
Harbinger 7L~ 43 
Sabratha 72 41 
M tornata 
Tornafield 83 61 
Swani 83 57 
M., polymorpha 
CPI 25578 16.9 15 
Circle Valley 69 62 
Serena 30 28 
Sign: Host x inoc interaction 
II ll II 
= 
SU47 
Tot.* Tap 
-
70 
74 
58 
69 
69 
82 
81 
26 
21 
14e7 
*** 
--
53 
40 
Lj.4 
38 
38 
52 
39 
21 
13,4 
12 
= Tot 
= Tap 
NA2290 
Tot" * Tap 
........,~-cm=::i:.e:A-
76 64 
43 21 
75 50 
83 65 
59 34 
82 61 
79 43 
83 $3 
81 74 
82 82 
LSD 1 s (0~05) Treatment means Total = 12q7 
Tap - 12~5 
WSM150 Nil 
Tot .. * Tap Tot:..* Tap 
---- -----.-~ 
54 28 8.5 6.8 
22 7,1 9~7 6~7 
58 19 11~3 11 .. 3 
- --
35 16 .. l 12,l 7.,9 
60 14 12 .. 2 8.,8 
----·-
61 18.7 12~2 7~2 
57 17 19,.1 7~5 --
75 68 8.9 7.3 
72 57 .10 .. 0 8,2 
67 55 73 7;,3 
·-
(NB 1% = 5.7; 10% = 18,.4; 30% = 33 .. 2; 60% = 50.8; 100% = 90) 
*Tot = total nodulation 
Tap = tap root nodulation 
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UOMM.ENTS 
1.. There was an excel,lent response to inoculation with 
very little nodulation in the non inoculated controls'" 
2, Many of the differences in growth rankings were really 
colour differences,. 
3~ The strain specificity of the M. polymorpha varieties 
is striking. Obviously the commercial strain U45 is 
quite useless on these medics - fortunately NA2290 
gave good growth, with WSM 150, the isolate from Sar-
dinia being next best, The nodulation of Circle Valley 
was reasonably good with U45, however the nodules were 
not very effective. 
There was good agreement 
two sampling occasions. 
field the performance of 
second occasion. 
in the yield results between the 
With both Harbinger and Torna-
strain U45 improved by the 
5. Of all the varieties tested Cyprus produced the most 
nodules and the largest nodules,. 
Tornafield and Swani gave very similar nodulation · 
patterns (nUIDber and size of nodules) with a~l inoculant 
strains. Within the species M: littoralis there was a 
marked interaction between varie~y of plant and strain of 
rhizobia. Within M. polymorpha there was a similarity be~ 
tween varieties wiTh all strains except U45 in nodule 
nUIDber per plant; many nodules were produced on Circle 
Valley but not with the other two - these nodules were 
all small - as were the plants 
II I 
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rrRIAL 14 
'78 WH 5 / 2993 EX 
The response of Unicrop lupins to inoculation on 
Elphin series sand. 
Locality: Wongan Hills Research Station.. (Paddock 2HD) 
Soil: Elphin sand. 
History: Old land, with good super. History· " not pre-
viously sown to either lupins or serrodella., 
Fertilizer: 50 kg/ha muriate of potash top dressed across 
plots prior to sowing. 200 kg/ha plain super 
drilled with t~e seed~ 
Sowing: Sown June 2 with. 100 kg/ha of Unicrop lupin 
seed, Seed inoculated 2 days prior to sowing, 
-------·-..-- --1 
YIELD 
I 
--~-
~ 
Density · Nodulation % mg/plant Seed 
Treatment 1000 1 s/ha; Tap Lateral Tot .. Aug 17 kg/ha 
- - --
Nil inoculation 399 0 6 6 114 362 
Inoculated 
Gum anabic slurry 211 6 78 84 135 373 
Methocel slurry 218 4 72 76 161 426 
Lime pellet - Gum A 21+9 8 78 86 145 410 
Lime pellet -
Met hoc el 296 5 75 80 151 484 
--
Elphin * ~ - *** * * 
LSD (0.05) 97 - -· (Nil=<) 28 73.5 
-
• 
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COMMENTS 
l~ There was a response to inoculation in terms of nodulation 
and seedling weighto It was not reflected in seed yield 
because of the large differences in plant density~ 
2. Nodulation was largely confined to the lateral 
to the tap root~ This is a common observation 
sowings on sandier soils throughout the State. 
reason is not known. 
nodules close 
on Sollie 
The 
3~ There were ho differences between inoculant treatments~ 
4. It should be noted that only 75-85% of inoculated plants 
nodulated. Many of the non nodulated ones would have 
nodulated very late~ 
5,, There was a significant treatment effect on plant, density 
- which was not evident in the adjacent sandy loam site 
(see next experiment)'" 
113 
38 
TRIAL 15 
78 WH 6 / 2993 EX 
The response of Unicrop lupins to inoculation on Wongan sandy 
loam. 
Locality: Wongan Hills Research Station (paddock 2HD). 
Soil: Wongan sandy loam. 
History: Old land - no previous history of lupins or 
serradella. 
Fertilizer: 200 kg/ha plain superphosphate drilled with the 
seed. 
Sowing: Sown June 2 with 100 kg/ha of Unicrop lupin seed 
inoculated two days prior to sowing~ 
YIELD 
Density Nodulation % mg/plant 
Treatment 10001s/ha Tap Lateral Tot. Aug 17 
Nil inoculation 307 5 18 23 179 
Inoculated 
Gum anabic slurry 280 ll~ 69 83 175 
Methocel slurry 270 23 64 87 192 
Lime pellet - Gum A 283 22 63 85 175 
Lime pellet -
Methocel 290 11 64 75 145 
, 
Sign NS - - ** NS 
LSD (OG05) - - - (Nil=() -
--
--
Seed 
kg/ha 
518 
555 
590 
545 
516 
NS 
-
• 
39 
COMMENTS 
l~ There was a marked nodualtion response to inoculation 
whi6h was not reflected in yield. 
2. There were no significant responses between inoculant 
treatments. 
3. Nodulation of inoculated plants was largely on lateral 
roots. 
4. There was no effect of treatment on plant density - this 
contrasts sharply with the large effect on the adjacent 
Elphin sand site (see previous experiment)·~ 
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